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 Description of Figures.-Fig. 1, a cluster of Agaricus (Armil-
 laria) melleus, Vahl, nat. size; 2, section of a fungus, showing
 the gills running for some distance down the stem (decurrent)
 and producing at the base of the stem black cord-like strands of
 mycelium or rhizomorphs ; nat. size.

 DCXL.-ARTIFICIAL PRODUCTION OF INDIA-
 RUBBER.

 India-rubber, or caoutchouc, is chemically a hydrocarbon. But
 what is called its molecular constitution is unknown. All that

 has been ascertained is that when decomposed by heat (distillation
 in closed vessels) it is broken up into simpler hydrocarbons,
 amongst which is isoprene.

 Caoutchouc is found in a considerable number of plants in no
 way related by botanical affinity. But they are for the most part
 natives of tropical countries. As is well known, it occurs in the
 latex, a milky juice contained in the laticiferous vessels. It is not
 dissolved in the latex but is merely suspended in it.

 All chemical substances of vegetable origin sooner or later yield
 to the art of the synthetic chemist, and admit, therefore, of being
 built up from simpler compounds. The methods of accomplishing
 this in individual cases may or may not lead to commercial results.
 In many cases they remain merely of theoretical interest as,
 though practicable, they are too cumbrous and expensive to be of
 actual utility.

 The artificial production of every organic compound is, then,
 a scientific problem which may have commercial results. It is
 always a matter of interest to note. and place on record the first
 step towards its solution, although the commercial application
 may be remote.

 Such a first step has been achieved by Dr. Tilden, F.R.S.,
 Professor of Chemistry in the Royal College of Science, South
 Kensington, in the case of india-rubber. He has kindly permitted
 the republication of his results in these pages with some more
 recent revisions. They have also been republished in the
 Chemical News.

 " Note on the Spontaneous Conversion of Isoprene into
 Caoutchouc.

 " [Read before the Birmingham Philosophical Society,
 May 18th, 1892.]

 " Isoprene is a hydrocarbon which was discovered by Greville
 Williams many years ago among the products of the destructive
 distillation of india-rubber. Later, in 1884 (Trans. Chem. Soc.,
 vol. 45, p. 410), it was observed by myself among the more
 volatile compounds obtained by the action of a moderate heat
 upon oil of turpentine and other terpenes. It is a very volatile
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 liquid, boiling at about 360. Its molecular formula is C5 H1, and it
 forms a tetrabromide, C0 Hs Br4, but no metallic derivatives like
 the two homologues of acetylene.

 "Bouchardat (Compt. rend. vol. 87, p. 654, and vol. 89, pp. 361
 and 1117) observed that when isoprene is heated to a temperature
 near 300', it gradually polymerises into a terpene, which he called:
 diisoprene, but which is now called dipentene. This compound
 boils at 1760. A quantity of colophene, similar to that which is
 produced by the action of heat upon turpentine, is formed at the
 same time. When isoprene is brought into contact with strong
 acids, aqueous hydrochloric acid for example, a small portion of it
 is converted into a tough elastic solid, which has been examined
 by G. Bouchardat and by myself. It appears to be true india
 rubber.

 " Specimens of isoprene were made from several terpenes in the
 course of my work on those compounds, and some of them
 I have preserved. I was surprised a few weeks ago at finding the
 contents of the bottles containing isoprene from turpentine
 entirely changed in appearance. In place of a limpid colourless
 liquid, the bottle contained a dense syrup in which was floating
 several large masses of a solid of a yellowish colour. Upon
 examination, this turned out to be india-rubber. The change of
 isoprene by spontaneous polymerisation has not, to my knowledge,
 been observed before. I can only account for it by the hypothesis
 that a small quantity of acetic or formic acid had been produced
 by the oxidising action of the air, and that the presence of this
 compound had been the means of transforming the rest. The
 liquid was acid to test paper, and yielded a small portion of
 unchanged isoprene.

 "The artificial india-rubber, like natural rubber, appears to
 consist of two substances, one of which is more soluble in
 benzene or carbon bisulphide than the other.

 "A solution of the artificial rubber in benzene leaves on

 evaporation a residue which agrees in all characters with a similar
 preparation from Para-rubber.

 "The artificial rubber unites with sulphur in the same way as
 ordinary rubber, forming a tough elastic compound.

 " The constitutional formula of isoprene is now known to be :
 Methyl-crotonylene, CH2 =CCH3 - CH =-- CH.

 " It is obvious that compounds such as these, containing
 doubly-linked carbon, may polymerise in a variety of ways; and,
 in the present condition of our knowledge even of isoprene, it
 would be idle to speculate as to which out of the numerous
 possible arrangements would correspond to the constitution of
 caoutchouc."-(Proc. Birm. Phil. Soc. viii., Pt. I.)

 In a recent letter Professor Tilden states :--" As you may
 imagine, I have' tried everything I can think of as likely to
 promote this change, but without success. The polymerisation
 proceeds very slowly, occupying, according to my experience,
 several years, and all attempts to hurry it result in the produc-
 tion not of rubber but of 'colophene,' a thick sticky oil quite
 useless for all the purposes to which rubber is applied."
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